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Running board 465, 466, 470, 480 Commercial requirements 
Streamlining Data, comparative, needed 
Air resistanc 514, 515, 516, 517, 519 Design considerations 
Design considerations 518 502, 503, 504, 505, 507 
Fuel consumption affected by 513, 514 Design described 
Power affected by 513, 514, 515 Elbows 503 
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’ Ice formation 
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Lining 306, 307 
Maintenance progra Civil : . 
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Details of 4 
, 5 Clutches 
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tings Pump seals 469 
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Engine Design and Construction (Concluded) 


Packard 
Plymouth 


Engine Operation and Performance (Concluded) 


466, 468, 469 Engine friction effects 
466, 467, 468, 469 Engine size effects 
Pontiac 174; 468, 469 Engine speed effects 
Studebaker 466, 468 Exhaust scavenging effects 
Willys 466, 467, 469 Factors affecting 
Materials Fuel characteristic eff 
Ignition effects 
Spark plug gap width 


ects 
ects 


Critical 
Substitution program 
Cost factor 


Timing 
Need for Load effects 


Objectives Performance factor 


Mounting Piston-ring effects 
Nickel used in Power effects 
Rolling resistance effects 
) Streamlining effects 
465, Throttle effects 
Transmission effects 360, 
(See also Bearings; Carburetors and Carburetion; Crankcases; Crank- Weight effects 
shafts; Cylinders; Detonation; Engine Operation and Per Wind resistance effects 
formance; Engines, Aircraft; Engines, Diesel; Fuels; Gaso Heat balance 
line; Ignition; Pistons; and Valves and Valve Gear) Horsepower formula 
Lubricants and lubrication 
Bearing metal failure relation to 


Progress 
Tin used in 
Trends 
Zine used in 
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Engine Operation and Performance 


Diesel engine compared with 

CHARACTERISTICS OF ExHaust-GAs ANALYZERS 7 Oil changing periods 
COMPOUNDING ~ FACTS AND FALLACIES Oil consumption 
Oil cooling 
Oil flow 
Oil oxidation 
Oil properties 

Stability 

Viscosity 
Oxidation tests 


ENGINE DesiGN Versus ENGINE LUBRICATION 
ENGINEERING FOR BETTER FuEL ECoNoMy 
Is Ir PracticaL TO STREAMLINE FoR Fuet Economy? 
SEVERE ENGINE ConpbITIONS — EFFECT ON O1L AND Fue! 
[HE PRESENT STATUS OF COMBUSTION RESEARCH 
Waste-Heat RECOVERY wirH VaApor-PHAsE CoaLinG 
Acceleration horsepower formula 
Brake mean effective pressure Problems involved 
Bearing loads affected by Requirements 
Trends Severe engine conditions 
Combustion Sludge formation 
Atterburning f Composition 
Flame study ’ Diesel engine compared with 
Improvements needed Oil type effects 
Detonation suppression Temperature 
Mixtures, new Testing 
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Preignition control 

= - > 
Incomplete, losses due ‘ d Acceleration horsepower formula 
Ire 
Pre-ignition ; , 62, 63, 6a, Acceleration requirements 
Research Compound engine 

Indicator diagram analysis ‘ Correction formula 

Need for ; Fuel consumption affected by 

) " > > 

Present status Increase analyzed 

Principles involved Losses 
a Problems requiring study Requirements 
Turbulence 3 Streamlining effects 
Transmission effects 
Trends 


Compound test engin 
Description 
Fuel consumption 328, ‘ » 33 Weight effects 
History 3 Progress 

Speed 
Bearing loads affected by 
Car speed relation to 
Transmission effects 
Trends 

Wear 
Diesel engine compared with 
Factors involved 
Lubricant effects 
Measurement 
Oil type effects 


Indicator analysis 

Mean effective pressur 

Operating conditions 

Power 

Test data and conclusions 
Cooling 

Heat distribution 
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Importance 
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Vapor-phase system 


Name explained 
Waste-heat recovery 
Water jacketing also Bearings; Carburetors and Carburetion; Crankcases; ‘ 
Diesel engin compared with ? é shafts; Cylinders; Detonation; Engine Design and C 
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Air-fuel mixture ratio relation to ; 23 
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Calibration curves 58 220 
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Conclusions stated 


British experiences 
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Equipment described 224 I roble ms 
Procedure - : War effects 
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Fuel consumption ie: ; 
Air-fuel mixture ratio eflect - 42 Engines, Aircraft 
Car speed effects 
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Compound engine 
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5 a Merits 496 Power 
Radiator installation 496 Altitude effects 426, 427; 493, 494 
3 ( erative Universal Engine Cooling type effects 188, 406 
q Balancing system Ratings 188, 493 
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Pact 
Engines, Aircraft (Concluded) Engines, Diesel (Concluded) 
Supercharger Gasoline engine compared with 
Engine compared with cabin type 118 Heavy-duty operation 
Fluid-drive system 417, 418, 419, 428 Make-up oil 
lemperature 263 Mineral 312, 313, 3106, 
Testing alutude performance Oil changeover 
Brake horsepower 142, 145 Oil changing periods 
Engine triction horsepower 140, 141, 145 Oil consumption, blowby relation to 
Indicated horsepower 140, 145 Oil contamination 
Inlet restriction effects 143 Oil cooler use 
Power chart 142, 143 Oil deterioration 
Supercharger horsepower 140, 142, 145 Oil mixing 
Supercharging 138 Oil temperature effects 
Torque meter 69, 70, 71 Oil type effects 
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REQUIREMENTS OF A SMOKEMETER 188 Dodge 
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Brake mean effective pressure Merits 
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Oxygen utilization 220 Correction formulas 535, 
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Combustion chamber, open-ty p< 391 Thermodynamic analysis 
Compression ratio 534 Power 
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ficiency, thermal Increasing, methods of 
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Intake conditions analyzed 534, 535, 536, 537, 538, 539, 540, Objectives 
541, 542 Time element 
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Four-cycle 396 Measurement 
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Fuel consumption Need for 
Fuel type effects 456, 457, 455, 460 Smoke-density formula 
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Supercharger effects 391, 396 Controls 
Futur predicted 396 Description 
Gasoline engine compared with 128; 170; 309, 310 Design requirements 
Heavy duty operation 309 Readings, interpretation of 
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Additives, function of 320, 321; 462 an 
Detergent-disperser-inhibitor additive 309, 312, 313, 314, 316 Starting, fuel type effects 
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" Disadvantags 162, 463 Wear 
Dispersers bei, 321 Data 
Future predicted 364 Gasoline engine compared witl 
Inhibitors 211, 312 Lubricant effects 212, 
Limitations 211, 220 Weight trends 
Maintenance problems 463 See also Detonation; Fuels; Piston und) = Superchatr 
Merits 320, 323, 325; 464 charging ) 
Oil deterioration affected b 322 
Operators’ viewpoint 192, 493 Engines, Industrial 
Piston wear affected b 46 
Progress 211, 325: 464 Diesel engine use 
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K timing 75 
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Curves 57 
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Importance of 
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Octane number <2. «6. s5. <8. 
Pre-ignition related to 51, 
Problems involved 51, 52, 59, 
Service fuel-rating tests 64 
Combustion chamber deposits 
Data 
Fuel type effects 
Diesel 
Ignition lag measurement 
Current flow traced 
Equipment described 
Instrument, wiring diagrams of 175, 
Instruments compared 
Problem stated 
Rating 
Cetane number 74; 148, 150, 151, 152, 153; 179; 451 
154, 456, 457, 4538, 4590 
Cetane valve 
Applications 
Caterpillar development 
History 
Operation 149, 1 
Test procedure 152, 
Comparison, Caterpillar and CFR rating 151 
Deposit-forming tendencies 
Exhaust odor 157, 458 
Gravity 74; 451, 452, 
Ignition lag method 
Ignition quality 451, 452, 454, 456, 4 58, 459 
Reference fuels 149 
Thermal valu 
Viscosits 151, 452, 456, 457, 458 
Volatility 74: 451, 455, 456, 457, 458 
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Suggestions offered icf, 
Testing 
Data summarized 157, 
Diesel 
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INVESTIGATION 
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Physical characteristx 
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Importance ot 
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Gears K 
GROUND Form FINisHING Hoss 10 Knock 
Noise 10 (See Detonation ) 
Production 
Hobbing process, time required 17 : : L 
Hobs Lighting 
Centering gages 14, 15 Control 
Contour 13 Parking-light housings 
Cutting speeds 17 Running-board illuminatior 
Cutting teeth, composite effect of 18 Trends 
Design requirements 12 wie 
Ground 10, I1 Lubricants and Lubrication 
Lead-checking machin« ia, 33 CRANKCASE OiLs FoR Heavy Durty SERVIC! 
Machine-relieved 11 ENGINE DesiGN Versus ENGINE LUBRICATION 
Nomenclature 18 LUBRICATING Os FOR INTERNAL COMBUSTION ENGINES 
Position recording 18 Acid formation 
Pressure angle checking 15 Additives 105; 
Run-out 16 Bearing failures affected by 
Relief-ground II Compound 
Setting 16 Deterioration delayed by 166, 
Sharpening 14 Disadvantages 
lolerances 10, 11 Field for = 
Worm-gear, recommended length of 18 Future predicted 172, 19% 4 
Steels 273 Merits 
Transmission 10; 367 Progress 3 
Deposits, engine, prevention of ff 
H Detergents 129, 130, 132, J 
Engine design relation to 165 om 
Headlamps Engine, severe duty, effects : 
Recessed 165 Gear oils 5 
“Steel evelids” 7 Heavy duty : 
Trends 170, 479 Evaluating 
Properties required 
Heat Treatment Requirements 
Suitability, factors controlling 
Beryllium copper 204 Tests 
K-monel 204 Dynamometer 
Springs, suspension 204 Refinery inspection 
Steel 204; 266, 271 Road 
Z-nickel 204 Inhibitors 129, 13 13 
_ Inspections 
Highway Research Board 35 Laboratory. tests, efficacy questioned 
. Mineral 333, 393, 326, 327; 340 
Highways Nomenclature 
(See Roads and Streets) Oil consumption, factors affecting 
Oxidation 129, 130, 131; 172 
I Pour point 
loniti “Prescription” oils 165, 
pee Severe engine condition effects 
SUPERCHARGED AIRCRAFT IGNITION HARNESSES 107 Stability 104, 
Aircraft Testing 
Corona 108, 100, 110, III Heavy-duty 
Distribution Operating-condition effects 13 
Problems 108 Tests 
Shielded 108, 109, I10, III Color 
Gradients, potential 109 Conradson Carbon 
Harness Fire point 
Supercharged ct 920,244; 295 Flash point 
Temperature effects 115 Gravity 
Troubles 107, 108 Neutralization number 
Types described Ill, 112 Pour test 
Impurities in system Service tests needed 
Sources of 103, 116 Viscosity 
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